Cyclic AMP- and phorbol ester-induced transcriptional activation are mediated by the same enhancer element in the human vasoactive intestinal peptide gene.
Transcription of the human vasoactive intestinal peptide (VIP) gene is regulated by both cyclic AMP and phorbol esters. A 17-nucleotide enhancer element within the human VIP gene mediates transcriptional activation by both phorbol esters and forskolin. Mutations of this element decrease responses to both agents, suggesting that the trans-acting proteins that mediate both modes of transcriptional regulation have similar DNA-binding characteristics. The response of the VIP enhancer element to forskolin, but not to 12-O-tetradecanoylphorbol-13-acetate, was attenuated by treatment with a recombinant inhibitor of the cAMP-dependent protein kinase, suggesting that the cAMP-dependent protein kinase and protein kinase C second messenger pathways that converge on this single enhancer element are distinct. The transcriptional activator cAMP-responsive element-binding (CREB) proteins and the c-fos.c-Jun complex interact with the VIP enhancer. The dual second messenger responses of the VIP gene may result from the interaction of this second messenger enhancer with different transcriptional activator proteins.